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(54) Title: SEAT OCCUPANT SENSING SYSTEM 




(57) Abstract 

A seat occupant sensing system has at least one sensor (20) interposed between a rigid seat support member (16) and a rigid seat pan 
member (18) such that the weight supported by the seat pan member is transferred from the seat pan member to the seat support member via 
said at least one sensor which senses the magnitude of the weight transferred therethrough. A device, such as a microprocessor, processes 
a signal from the sensor(s) to determine the weight that the rigid seat pan member is bearing. The signal processing device may control 
the activation and operation of a safety device such as an airbag or seat belt pretensioner as a function of the presence of and weight of a 
seat occupant. 
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SEAT OCCUPANT SENSING SYSTEM 

The present invention relates to an apparatus for 
5 , sensing the presence and weight of an occupant of a 
vehicle seat. 

Many vehicles are equipped with safety devices 
such as airbags, seat belt pretensioners and so forth 
to protect persons occupying various seats in the 

10 vehicle. If a seat is unoccupied or is occupied by a 
person of a particular size, it may not be necessary 
to activate a safety device associated with that seat- 
Furthermore, if a seat is occupied by a person of a 
particular size the manner in which a safety device is 

15 employed may be varied accordingly. One indicator of 
the size of a seat occupant is his or her weight. In 
the case of an infant, the combined weight of the 
infant and an infant safety seat is useful as an 
indicator of occupant size. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention may take physical form in certain 
parts and arrangement of parts, a preferred embodiment 
of which will be described in detail in this 
description and illustrated in the accompanying 
drawings which form a part hereof and wherein: 

Fig. 1 is an exploded view of a vehicle seat 
equipped with an occupant sensing apparatus in 
accordance with the present invention; 

Fig. 2 is a front elevation view of a vehicle 

... - i \ 

seat equipped with an occupant sensing apparatus in 
accordance with the present invention; 

Fig. 3 is a side elevation view of a vehicle seat 
equipped with an occupant sensing apparatus in 
accordance with the present invention; 

Fig. 4 is a top view of a vehicle seat equipped 
with an occupant sensing apparatus in accordance with 
the present invention; 

Fig. 5 is an enlarged fragmentary view of a 
sensor located between rigid components of a vehicle 
seat equipped with an occupant sensing apparatus in 
accordance with the present invention; and 

Fig. 6 is a schematic view of an occupant sensing 
apparatus in accordance with the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

Referring first to Figs. 1 through A there are 
shown exploded, front elevation, side elevation and 
5 top view, respectively, of a vehicle seat equipped 

with an occupant sensing apparatus in accordance with 
the present invention. Of course it is understood 
that the design of various structural components of a 
vehicle seat can vary from one make and model of 

10 vehicle to another, with the vehicle seat shown being 
merely exemplary of a vehicle seat that may be 
employed in the practice of the present invention. 
The present invention does, however, apply to seats in 
general and may be employed not only with vehicle 

15 seats but also any seat where it is desired to 

ascertain whether or not the seat is occupied and the 
weight of a seat occupant. 

A vehicle seat has a seat cushion 10 and a seat 
back 12. The seat back may have a head rest 13 

20 associated therewith. The seat back may be pivotally 
attached to the remainder of the seat, as best seen in 
Fig. 3. The seat cushion 10 and seat back 12 are 
normally padded, for example with foam rubber, and may 

f j " - r ■ 

contain springs to provide comfort for a seat 
25 occupant. The seat has legs 14 which extend between 
the floor of the vehicle and a rigid seat support 
member 16, sometimes referred to as the seat frame. 
The rigid seat support member may be unitary, as shown 
in Fig. 1, with a cross member extending between two 
30 side rails, or the side rails may be only be joined to 
one another by the seat back and maintained parallel 
to one another by fastening the seat legs to the floor 
of the vehicle. 
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A rigid seat pan member 18 supports the seat 
cushion 10, which is adapted to be secured thereto by 
- having bottom side that is contoured to be 

complementary to the rigid seat pan member. The rigid 
5 seat pan member has a generally rectangular shape 
which may be adapted to the design of a particular 
seat cushion and seat frame. As shown in Fig. 1 the 
rigid seat pan member is substantially a flat frame, 
however, in some seat designs the perimeter of the 

10 rigid seat pan member may be bent to form peripheral 
walls which may, or may not, have a second horizontal 
portion associated therewith. 

The rigid seat support member 16 and the rigid 
seat pan member 18 are fastened to one another in a 

15 spaced apart, vertically ' juxtaposed relationship, as 
best shown in Fig. 5. In this example the means for 
fastening the rigid seat support member and the rigid 
seat pan member to one another are a plurality of 
shoulder bolts 24 and nuts 26. The shoulder bolts 

20 extend through openings 25 in the rigid seat support 

member 16 and openings 27 in the rigid seat pan member 
18. 

At least one sensor 20 is interposed between the 
rigid seat support member 16 and the rigid seat pan 
25 member 18 such that all of the force transferred from 

m 

the xigid seat pan member to the rigid seat support 
member in a direction perpendicular to a surface of 
the rigid seat support member which is proximal to the 
rigid seat pan member is transferred via said at least 
30 one sensor. Preferably a sensor is located in the 

vicinity of each corner of the generally rectangular 
rigid seat pan member. The sensor 20 senses the 
magnitude of the force transferred therethrough and 
may be for example a strain gauge, a load cell or a 
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variable resistance pressure sensor. A working 
prototype of a vehicle seat equipped with an occupant 
sensing apparatus in accordance with the present 
invention employed as four sensors 20 which were Model 
5 14 compression only subminiature load cells purchased 
from Sensotec, Inc. of 1200 Chesapeke Avenue, 
Columbus, Ohio U.S.A. These sensors had a range of 
either 45.4 kilograms (100 pounds) or 113.5 kilograms 
(250 pounds) and a seat could be equipped with only 
10 one size sensor or a combination of sizes. For 

example, 113.5 kilogram sensors could be used towards 
the front of the seat and 45.4 kilogram sensors could 
be used towards the rear of the seat. The height of 
these sensors is 3.8 millimeters (0.15 inch). If the 

15 surface of the rigid seat pan member which is proximal 
to the sensor is not substantially flat, it is 
desirable with these commercially available sensors to 
place a shim of some sort between the sensor and the 
rigid seat pan member to improve the transfer of 

20 forces from the rigid seat pan member to the sensor. 
Each sensor 20 has a plurality of electrical leads 
21,22 extending therefrom for communicating with a 
device which processes the signal from each sensor to 
determine the weight that the rigid seat pan is 

25 bearing. 

As best shown in Fig. 5 the nuts 26 are spaced 
apart from the rigid seat pan member a small distance 
D such that the means for fastening does not impart 
any preloading to the at least one sensor. In a 
30 preferred embodiment the only preloading on the a 
sensor is imparted thereon by the rigid seat pan 
member 18 and the seat cushion 1C. However, in some 
seat designs the seat back 12 may also impart some 
preloading on the at least one sensor. 
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Referring next to Fig. 6 there is shown a 
schematic view of an occupant sensing apparatus in 
accordance with the present invention. A signal from 
at least one sensor is passed through an amplifier to 
5 a device, such as a microprocessor which processes the 
signal, or signals, to determine the weight that the 
rigid seat pan member is bearing. Algorithms to 
translate a signal to a weight are well known and are 
used for example in electronic bathroom scales. The 

10 algorithm must take into account the weight of the 
seat cushion and the rigid seat pan member in 
determining the weight of the seat occupant. Of 
course if the weight of the seat occupant is 
determined to be zero, the seat is unoccupied. 

15 There is a need in the field of inflatable 

vehicle occupant restraints, such as airbags, to 
determine if the occupant of the front passenger seat 
of a motor vehicle equipped with a front passenger 
side airbag is an infant in an infant seat or a small 

20 child weighing less than a preselected amount. The 

device, such as a microprocessor which determines the 
weight that the rigid seat pan is bearing is 
preferably a controller which controls the activation 
of at least one safety device for an occupant of the 

25 seat based upon said weight. The controller controls, 
for .example, the activation of an inflatable vehicle 
occupant restraint or a seat belt pretensioner . 
Additionally the controller may control the manner in 
which an activated safety device operates, for example 

30 controlling the speed at which an airbag is inflated 
or the amount of seat belt slack which is to be taken 
up by a pretensioner. Thus, the seat occupant sensing 
system disclosed herein may determine the presence or 
absence of an object or person on a seat cushion, and 
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the weight of the person or object on a seat cushion 
and based upon those determinations may activate one 
or more safety devices, and/or the manner in which an 
activated safety device should operate. 
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CLAIMS: 



1. A seat occupant sensing system comprising: 

(a) a seat having a rigid seat support 

5 member (16) and a rigid seat pan member (18) fastened 
to one another in a spaced apart, vertically 
j uxtaposed relationship; 

(b) at least one sensor (20) interposed between 

-* - ■ + 

* r 

the rigid seat support member and the rigid seat pan 
10 member such that all of the force transferred from the 
rigid seat pan member to the rigid seat support member 
in a direction perpendicular to a surface of the rigid 
seat support member which is proximal to the rigid 
seat pan member is transferred via said at least one 
15 sensor which senses the magnitude of the force 
transferred therethrough; and 

ic) a device which processes a signal from said 
at least one sensor to determine the weight that the 
rigid seat pan member is bearing. 

20 

2. A seat occupant sensing system according to 
claim 1 wherein the rigid seat pan member (18) has a 
generally rectangular shape and a sensor (20) is 
located an the vicinity of each corner of the rigid 

25 seat pan member. 

3. A seat occupant sensing system according to 
claim 1 wherein said at least one sensor (20) is a 



strain gauge. 

4 . A seat occupant sensing system according to 
claim 2 wherein said sensors (20) are strain gauges. 
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5. A seat occupant sensing system according ro 

claim 1 wherein said at least one sensor (20) is a 
load cell. 

5 6. A seat occupant sensing system according to 

claim 2 wherein said sensors (20) are load cells. 

7. A seat occupant sensing system according to 
claim 1 wherein said at least one sensor (20) is a 

10 variable resistance pressure sensor. 

8. A seat occupant sensing system according to 
claim 2 wherein said sensors (20) are variable 
resistance pressure sensors. 

15 

9. A seat occupant sensing system according to 
claim 1 wherein the rigid seat support member (16) and 
a rigid seat pan member (18) are fastened to one 
another by a fastening means which does not impart any 

20 preloading to the at least one sensor (20) . 
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